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Abstract 
Online communities are helpful with many advantages for the deaf who are not able to hear or hear hard as it is for hearing 
people. Deaf people use sign language which is a visual form of communication including the combination of hand shapes, 
orientation and movement of the hands and facial expressions instead of voice which is used in spoken languages for 
communication. Furthermore, it is shown that the reading skills of the majority of the deaf society are poor. It is not hard to 
believe that the deaf will face problems while surfing web pages and also other Internet facilities like chat systems, voice mails 
and Internet telephony. In this paper, an online community is proposed in which specific facilities and characteristics are 
considered via a design especially for the deaf. 
Keywords:online communities, sign language, hidden Markov model, visual search engine. 
1. Introduction 
Social network services are one of the most popular services that the Internet has to offer. A social network 
service is an online community for groups of people who have common interests and activities or maybe interested 
in exploring the interests of others. Most services are primarily web-based and give users several ways to interact. 
Online communities have gathered a lot of attention towards itself thus an increasing number of academic 
commentators are becoming interested in studying popular social network sites and other social networking tools. 
Social science researchers have started to investigate what the impact of this might be on the society. As a result, it 
seems the popularity of this type of network is growing widely through out the world.  
Online community services permit users to create a profile containing information about themselves; from 
pictures to their habits and personal feelings. Users can add other users as friends to their list. In most online 
communities both sides have to confirm their friendship before they are linked together. Online communities often 
have privacy controls that allow the users to choose who can view their profile. Many social networks have 
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additional aspects, such as the ability to make groups that share same interests, and hold discussions in forums. 
Chatting with online users is another feature that an online community could offer. As it is obvious, social networks 
are making communications a lot easier for people and are becoming very common. In addition to the services that 
social networks have to offer, its user interface is also another important factor that the designers focus on in order 
to attract users and give them enough flexibility to handle their profiles and needs. What is tried to focus on here is 
to create an online community with a special user interface for the deaf or hard of hearing, making it easier for them 
to communicate with the website. Since the deaf have been communicating with sign language and finger spelling 
through out their lives, sign language has become their mother tongue language, making it very difficult for them to 
speak the official languages of their countries.  
As for any other human being, it  is difficult to use a second language one has barely used, so it  seems to be a 
better idea replacing the common alphabetic language with sign language and finger spelling in these websites. In 
contrary with the common profiles in these networks what a user will face is information formed in a way, easier for 
the  deaf  to  use.  In  this  work,  a  new  user  interface  suitable  for  the  deaf  and  hard  of  hearing,  and  also  a  superior  
method to use sign language by interpreting finger spelling into text instead of typing is introduced in order to give 
these exceptions a friendlier and easier way to communicate with the website and also with each other. 
2. System Architecture 
An  online  community  consists  of  a  website  hosted  on  the  Internet  giving  Internet  users  the  chance  to  use  the  
social network services as a way to communicate and stay in contact with other users using the same services. For 
applying such a service a network is needed, depending on whether it is public or private, the networks may vary. 
Since social networks are normally public, the Internet is used as the network, and any user using the Internet can 
become a member of these social networks.  
Fig. 1: System Architecture  
The website or the user interface designed by the owners is one of the most important parts of these networks. 
The designed interface has to match the users' abilities, culture and needs. The main difference between normal 
social networks and the one proposed here is in the interface, bringing a more helpful and custom interface for the 
deaf and hard of hearing. Another difference is the translating system put to interpret finger spelling into normal 
alphabets. This feature is designed in order to give the deaf and hard of hearing the opportunity of using their natural 
language instead of formal English or any other languages.  
The typical architecture of a social networking system which is designed to be used by the deaf or hard of hearing 
people is shown in Fig. 1. The translating system and the user interface are the most important parts in this 
architecture which are devised into a normal online community designed for general users. In this paper, an online 
community for the deaf is proposed which uses the methods mostly based on hidden Markov model (HMM) [1] in 
order to recognize finger spelling and signs. 
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3. Interface Design 
The interface designed for these websites is very similar to normal social websites with a few changes. Basically 
two parameters are redesigned in order to interaction. One is changing the input style and the other is changing the 
output style. In [2] and [3], it is shown that the finger spelling in different sign languages can be recognized with an 
acceptable recognition rate. Therefore, the system can use the finger spelling translating system as a new way for 
receiving data from the user side and storing it  in any appropriate place on the website. Our typical used form of 
finger spelling is shown in Fig. 2. For the output, instead of showing text, recorded clips and animations in sign 
language can be shown in order to be played on demand and also to introduce different parts of the website. Here the 
two systems designed in the website are discussed. It is explained in this section how to complete the design of 
social networks in the best way possible for the deaf and hard of hearing. 
Fig. 2: Finger Spelling 
3.1. Finger Spelling Translator 
Normally data collected from the users are received when a user types the required information in appropriate 
places and sending it  to the website. Typing text is normally quite difficult for the deaf or hard of hearing since it  
involves using normal alphabets. In order to create a more familiar environment for the deaf or hard of hearing a 
finger spelling translator system is designed in the website to translate finger spelling received from the user into 
ordinary text. So the user can now use finger spelling (Fig. 2) using a webcam instead of typing. The webcam will 
send all received images to the translating system. The translating system will then replace every status of the user's 
hand received via the webcam to its representing letter. By devising a special button near appropriate places like text 
boxes, the user can activate this system in which a window showing the user from the webcam is opened so that the 
user can see himself and the movements of his hands. The images are than analyzed by the system and translated 
into normal alphabets and are automatically written in the text box. The possibility of a correct translation is raised 
by giving feedback ability to the system. Thus if the translated word is not the correct one, the user can erase the 
word or letter using a special movement of his hand to redo the previous action until the desired output is achieved. 
After he has finished typing, the text is ready to be used anywhere on the website. 
3.2. Recorded Video Clips 
Generally, when a user is viewing a website, he or she receives information by looking at images or reading texts 
which are available on the website. Since the deaf or hard of hearing use sign language as their common way of 
communication thus it is very difficult for them to read normal text. Here, all possible writings have to be replaced 
with sign language images, clips and animations, so a user will receive the required information via clips in sign 
language that are very easier for the deaf or hard of hearing to communicate with. These clips and images are 
created by the website designers as a new way for communicating with their users who are the deaf and hard of 
hearing. In some cases this method can also be used as a way for receiving the users’ information and storing it on 
the  website.  In  some cases  the  best  way of  communication  and receiving  data  is  by  using  sign  language  and not  
finger spelling. Although some approaches are proposed for sign language word recognition through [4] – [9], it 
cannot be still used in a practical system like an online community due to the usage of special data acquisition tools 
as mentioned in [4] –[6] or high rate of error in recognition phase [7] –[9]. In other words, the disadvantage of sign 
language is that it cannot be analyzed and translated into English or other languages due to the vast domain of words 
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that it has. In these cases another design is recommended to help the deaf or hard of hearing communicate with the 
website  and  each  other.  Here  the  users  have  the  opportunity  to  record  a  video  clip  of  them  using  sign  language,  
giving required information depending on where the clip will be viewed. A user can record a video clip of him and 
upload the clip. The clip is than checked by the website administrator and will be available for other users to view.
4. Services 
Social networks have often similar services. These services work together in order to create a friendly 
environment for users to communicate with each other and share their interests. These services are common between 
normal users and the deaf. Creating profiles, writing in forums and chat systems are some of these services which 
are explained in this section followed by the methods used to differ it from normal online communities.  
4.1. Profiles 
Taking a deeper look in social networks, such websites contain profiles of users that are filled with the user's 
information; these profiles can be viewed by other users. A profile consists of a picture and information of the 
profile owner, different society he is part of, and a list of friends he is linked to. When a user wants to create or edit 
a profile he has to fill in the required information. As mentioned before for a deaf user it is very difficult to use the 
common alphabet and language tools as a way of communication, therefore the users can use the methods they are 
more acquainted with as tools to give and receive required information. Here, the second method explained earlier in 
the designing section is used for acquiring profile data. For instance, a user can record a clip of himself in which he 
introduces or gives primary information about himself using sign language. The recorded clip is uploaded and saved 
so that it can be viewed later on for other users visiting the profile. Since it is hard to interpret and analyze a 
recorded sign language due to the vast and different words it contains, it is not possible to translate this language 
into ordinary text therefore the clip is checked and saved in order to be played on demand. In other cases a user can 
use finger spelling as another way for sending information to the network. 
4.2. Forums
The facility of forum discussions is another service that requires to be differed for the deaf. While in the common 
way  after  reading  a  subject  and  typing  the  opinion,  here  the  deaf  have  another  opportunity  to  ease  the  typing  
process. By using the first method explained in the designing section when a user wants to type in his opinion, he 
opens a box by clicking a button and he (she) can start communicating using finger spelling via a webcam. The 
webcam records the action of the users hand, images are then processed and analyzed using a special image 
analyzing program and are translated into letters that are automatically inserted into the box. After the user finishes 
the typing, the text can be saved in the forum. The rest of the steps are similar to normal social websites.  
4.3. Chatting
Chatting is an ability that social networks give to users allowing them to have direct conversations. Again here 
the same translating system is suggested to be used for translating finger spelling into English alphabets for chatting 
in the same way explained earlier. A small icon will be visible near the picture of online users so that by clicking on 
the icon a window for chat is opened. Again near the text box in the chat window a button is devised to enable finger 
spelling translation via video analyzing just like forums.  
4.4. Messaging
Messaging is another service which the translating system is capable of handling in order to give the deaf a better 
way to communicate with each other. The design of this service is similar to chatting and forums, since it consists of 
writing text and sending it to other users. This feature can be massively used for writing and sending messages, so 
again instead of typing, the user can use the same method in which he uses finger spelling to type a text.  
1092 M. Zahedi et al. / Procedia Computer Science 3 (2011) 1089–1093
Morteza Zahedi, et al/ Procedia Computer Science 00 (2010) 000–000 
4.5. News 
News and events can be shown using videos in sign languages. Weekly or daily news can be recorded in sign 
language and put on the site for users to view. News is a service that is placed on users’ homepage or profile. The 
headlines are written in normal text, if a user wants to see the news he can expand a window by clicking on the plus 
sign near the text in order to see the recorded video.  
4.6. Advertisements 
Advertisements are another service which can be customized in these websites. Here, instead of showing normal 
banners sign language can be used as a new way for advertising. The difference in designing advertisements in these 
websites is using clips and .gif images created using sign language for a better communication with the deaf.  
4.7. Other Parts 
Clips and videos of a signing person can also be recorded by the website designers in order to introduce different 
parts of the site and different tools and also notices to the users. These clips can then be easily viewed by the visitors 
via clicking on a special button that has been devised near the proper item. 
5. Conclusion and Outlook 
This paper suggests a new method of designing social networks for the deaf and hard of hearing in which a new 
user interface is designed in order to help them communicate easier with the website and with others. Since normal 
language is known as a second language to them and sign language is their mother tongue language, the normal text 
writings and other communicating tools are changed in these websites to a simpler way for the deaf using sign 
language and finger spelling. It is hopefully expected that by designing such networks, a social environment will be 
created for the deaf people where they can share feelings in common, beside the fact that they are not forced to use 
the same interface and language that ordinary people use. 
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